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(57)Abstract: 

PURPOSE: To prepare a fiber-reinforced thermoplastic compsn. possessing excellent impact resistance, 
rigidity, strength, and creep resistance and having a low specific gravity by blending a polyolefin, a 
particular rubbery polymer, and a thermoplastic polymer contg. an amide group together. 
CONSTITUTION: This compsn. comprises (a) 100 pts.wt. polyolefin, (b) 10 to 400 pts.wt. rubbery polymer 
having a glass transition temp, of 0° C or below, and (c) 10 to 400 pts.wt. thermoplastic polymer having an 
amide group in its main chain. In this compsn., the structure is such that the component (c) is dispersed in 
a fine fiber form a matrix comprising the components (a) and (b), and the component (a), (b), and (c) are 
bonded to one another. The compsn. is prepd. by (1) kneading component (a) and (b) with a binder (e.g. a 
silane coupling agent) to prepare a matrix, (2) kneading the component (c) with a binder to prepare a 
kneaded product, and (3) extruding both the kneaded products together and stretching and rolling the 
extrudate. 
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[0 0 2 5] cn6©tt^-Sd©rt, (a) j£$K> (b) 

y?M&m$>&£v\,K 

[0 0 2 6] «ffldtUTy7>Ay7*U >^»J^ffl^ 
ilftSMt**ef : ffl-r<&Ci:C«tO, (a) J*#©5H^B-h 

tc^v* ji-tfiwffi. $ n. :ffl7v*;Wy7>*i/7y 

>^SI£SiEt-*Ci:»:j;0, (a) eiy7>*7 

©£*©*r«ii»{t»©fl6ffi*tt, (a) ^©S^S 
2p£LT, 0. 0 1-1. omm&/ (a) ^ttI 0 0 
■*SB©$gffl*W JLK 
[0 0 2 7] (II, (b) ^C^A^iJ-fV^ 

7"l/> • 7,?U>7'P -y^*M^-($:©cfc5 fC-f V 7*U> 

T£«©«jwfjwe;:?>. ^«*s8c-coo • aswr 
* — a©iSB£{k»^ric b . c jifa©#t8iiiBf^ft 

[0 0 2 8] ^(ZIH (2) Ii 

(2) c*nT(i. (c) <s»*tt<r»j-c*tt-r*. 




(c) mftitRmzm'&mtmMmm-rzz nzjivm 
ttT£*. mm. e»«. mm^^ommizmism^ 
bntt-^si, «AtfAwxu-i!5+iJ— . x-y 
--^-x+t, Mu-y-, ^--y>a-;i/, -fih 

[0 0 2 9] ( c ) JiJE#fc*H-**S£ai©«£tt, 
(c) <S4J>ttt^?Wo^gHi*i 0 OliXilfct 
0. 1~5. 511%, *F8Mx<tt0. 2~5. 5 

0. l»XJ:!)*J!tl»t, (a) ft 

a-Rtf (b) jat»t©BK:iiHftitft3&«»i«ati"j', « 

tt*JMO**»5. 5 Sg%«kr> (c) jsJWfrttfc 

[0030] (c) f&ftv&mzm^znzm&MtL 

II (1) ©iC^TSE^fciS^feO. EP^-> 

»{t*^ji^6n*. is^sjttie (i) T{£fflbfct> 

© <t 1^ m © © $ m t » T t> ck < g & o fc t> © £ ffl V > T t> 

n t^>7iv^T->7 yu >ifmtfim s u 

y7>A«;7U >y?Wi:LTtt, yjl/34^>S^. 

BJiTKH^ittTJVri-ji/Sjts^f'.fco (c) j3c#©-n 

Tte, ftflsWfctt, tfXJl/MJ;* h^yy7>. fcixjU 
h'JXh + y->5>. tfXJU-UX (/3-*h*->Xh 
->5>^©t*XJl'TJm^->->7>. t'XJUMJ 
T-fe?JU->^>, r 'J P^v-^ntfJl/h U ;* h 
*->->^>, r- [N — (/3-^^d7 "J d^vX^JV) 
— N, N-^yjl/TV^x^A (^n^-fK) ] 
fcfJM h*x->7>, N-/3 (75y"xyjU) r-75 
yyntMl/HJ* h+5>->7>, r.-!>K F^DliA 
h'Jlh + y->7>, fttf U JU y7 = 7 > 5 >^* s 

[0 0 3 1] Ig (3) K-3V»TI(l*-r*. IS 

(3) Kfc^Tte, ±H5ThU-7^Xi, .hKttfcJHT 
MitLfz (c) j5X7J-$^Hi, jEttf*. C©lSC4»t» 

x. «s&aijT«i4Lfc (c) fiarraffcb 

OK. *S^»J©#«ETt? (c) giffiLTfc 

[0 0 3 2] (a), (b) . (c) ^^Tj-^/glS 

gatSMli, (c) JS#©Bl&W±T<J&-3!&g-7^<& 
4. X (a) J*a#«Wifc*LTt»*«*tt, (O jft 
«-©St,^±T£&^>Tl.t3 (a) ^^©Ja^-t©^!! 
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T (c) fiR»Offll^«t0 »fi«-e»i». EttfcfTra 
Tfc. Sttittott. (a) tf^HLZX (b) fiE^6«tft-7 
HJy***K (c) ric^roaiffl^ft^^fftLfcfliai 

fc. (c) «»tt«ai^«ltCtt»:«5|*ft:«r»^6T» 
*. JWfrWKtt. (c) f$.ft<DM&7bmz:<DM&&<0 3 

o rsi ^ss©«6HT-*i6-r & c tan? * l 
[0033] ±fa*i««-o»». mmn. atm^rfA© 
mmzmftm^znT^zmw* mz.& n>^u-m 

, X-y-, X-y-X+7. hJP-^-, 

[0 0 3 4] (4) fcO^TttWT*. IS 

(4) tC*5^T, IS (3) T»6nfcfi«**, 

[0 0 3 5] IS (4) Kfe^Ttt, i|**XfiifffifC«t 
oT, fitttt>fO (c) jS^Oft^^MtttClg^-r 

*. ttr>x. mmm->-rti<h (c) ^obak 

*. ffioT, M#RCJtJEM« (c) /S^OM^CtOfefi; 
[0 0 3 6] Ig (4) tt, «Atf. }g^#I?rite*P^ 

BWit (H57 hit) ttl. 5-1 0 0©&B£:-fS;: 
tiWfSK, 2~5 0©(GH4:T*C£:a««pl::*f$l, 
*t>Jf$L^l { 77HtOlII43~a0T?*5. 
[0 0 3 7] IS (4) tt, C©ffi. t$ALftijet|l«l$ 
JEM d - Jl/^T-a^M (CjES£-r 4 d £ \Z& -o T t> jlSgT? 

gs. sic mmmit* > 3 >ffly<i>T^ 
[0 0 3 8] ±iaoxgtw«koift«. *«. nm^-y 

[0 0 3 9] X. ±fE©SSitt^{t^BlgH4fflJ5!c%$^« 



(7) 
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[0 0 4 0] 

[^©f£ffl] II (1) IZ&^T (a) (b) 

(b) ^»tO|BHCHK*-a*-K3lSll^*«»lSS 
tl, CtllCtO (a) fiKfti (b) >*ft-<i:«. ^©#M 
f^tl.. IS (2) tC&I^T, *6^S(tbT'>7> 

A'^u>^f^i (c) ^^<&^tt-r^.<h. 

>*^yj>^»JtJ:0 (c) rit»+©-NH-36»6* 



[0 0 4 1] IS (3) LT ^7 > 

U7fxtgmt. (c > ^^i*s^L,fc->5>* 

-fi, (a) filt^t (c) ^^C0W(Ct>->5>*-y7'U > 

[0 0 4 2] 
[5*1 J 




Ny-SiOH + NR-H 
► Ny-Si-NR \ Jf 2 0 



Ny-H t PP-SiOH 

Ny-Si-PP 4 H«0 



NR-ll t PP-SiOII 
- NR-Si-PP' + || 2 0 



Ny, PP&NRORjg 



[0 0 4 3] 11(3) m>T, (c) 

(a) fctit (b) jK^Siiav h u y&xwzmm 

[0 0 4 4] IS (4) fcfcHT. C©jg**ij£WLm 

-rt. (c) ^©{ft^Tts^i^aE^sna^it^s. 

f l/T (c) J5Jc»0»A«fc?)fi^ia«Tffi#XttBEffi'r 
^>c:i(CcfcO, (c) eR#©iiiKitt&@&t>©t::&s. 

[0 0 4 5] 

[#fg9J©#llll] 

[0 0 4 6] *5EfflO««l5S^J»^IfflttiltJ5Jc»tt. #'J 
tU7-f ><trfAt»c#'J V— h "J y i7X + 

T**. fit. W«»tti:Bitt&^3S*tCfftl4*:Jt 
T'&< <gffi&(#^q a q:W#£>tl&„ 

[004 7] hi-. *fsw©»<6!fi<t«^rfflttiafi)i«jf4 



[0 0 4 8] X. .^^a , A^7j?ijy5'->*x>rfA^iS 
«T* C t fC £ «? , IMfHSft::* A £#5 ut^T-fS. 

c©iai69i{k^Att, ^x>5x;u*t/jNSii±, 300 

[0 0 4 9] 

■3i»TjM*WKKwr*. sn*6^az;jt«0!ifc*snT. 

ffi £g : ASTM D 1 5 0 5 \zm$&LT$m 

^mw&m : 7*d>dd v- i i m 

y-v?#m \ZX2 3"CTtt*#tt*s«:»l5£U ^©ffi 

^ISRI^tt&S&a : ASTM D638 (C*f!«lLT&iJ5£ 
3l3I5filSrSift : ASTM D638 (CipfiaLTiSdJg 
B^'J-ytt: ft^Lo©KfH:50kg/cm 2 © 

r^a^ mit . i n^rts] ?t ©s sls 

w«u Tfa©3S^/n^Tffi-»L/c„ 




U-7 p tt= (L-L 0 ) /L oXIOO 
(c) fiS#©#1iMB#<&«*, R<>* (c) j5)c»cDi^i<i© 
T^ltltS : o- y^DJK>f>i:+yl/>Ol^ 
j« (««J£5 0 : 5 0) *"C1 0 O'CTasfcLTtttt* 

t. 

(c) lS»35***fflft:«M«Ta-*UTl»4«^J4, (c) 

£ » ft: 18 0tT*7hyi/XTT->-h* 

[0 0 5 0] [H;&g0ij 1-4] (a) jJ^tLT, *U 
^ntfU> e?6R»£H«*£*t». ^U^D J I 
0 9, ljftl65~170C, ^h7D — f>5vy£ 
X9g/10») SfflK (b) ^ilTEPDM 

(B#&/#3*Att5S:£aiS, EP-22) ^, (c) Jfc 
»tLTt^P>6 ^ffl5^--f □ > 1 0 2 

2 B, B6j&2 1 5-2 2 0*C ^13 0, 0 0 0) S 
fflUfc. (a) (a) fijc^l OOfiMWC 

h + yy7>, S.tfO. lMtffl5©4, 4 -y- t -7 

iLTtttLfc. (cieii si(c)eioo 

SMgfldttL- 1 . 0S*gR©N-/3 r 
-TSy^ntMH-U* h*->->5>4:»lIjHBil*LTSE 
ttbfc. ^cf, ±m<D£?\ZVT£Vkl,fz (a) f&ft 

(b) ^i/t>AU-15^- T-^B4fi^LV 
HJ-y^T^iHSLTc, ^n^l70W>^i^ 
vMfcLfc. *HTC©7hU yZZt (c) Jj)c#£, 

2 4o , cca]jiLfc=ttijEai«T«aib, e***^ 

v Mtbfc. »S*lfcg|l|ft£2 4 5tl;t7 hLfz- 
WPUi«Tffi{*Ki? bthb, hJtl 0T3I#IS0 

fTofco 1 8 Ott-ty hLfc^l/ 

LTUfc. ^0->-h^6-y->7 p ;i/*U»5, (a) 
Rtf (b) JSJt»*W6*L. Se<3<£> (c) fiSfl-CtHJ-ca- 

¥*$«*fl«tt. 0. 2-0. 3wOiEl 

-5, □>6©tr-i7 0ffi. (a) J$.ftlBi.tf (b) 

£ffi!lJ£L>t. 3l3I#tt*«3 6 9 0~461 2kg/c 
m2©3gHr-$>iO, ?IIMtt7 9~19 0kg/cm 
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H^y-yttssR-rctaflHofc. 1 ks 

biikst. i2ii ( C ) HLftufimmttmmtisTft 

coo48] [jt«wii] (a) i tmm 

CttfttL. (b) /S^tgi^L, 7hiJ 7 mi 

g|?K¥ttJptt3 6 1 1 
k g/cm2 tHJSfiflJ 1 OfeOtsfeOfBii^fc^. 
MSli68kg/cm2^oT*0, X. 45k 
g / c m 2 ©g|KI*ttJfc*j Ujfc. 'W* ij - ^££"3 
HT«» 50kg/cra2(D^lTl 50%t, gi?)T 
*t*£*U-7£^Lfc„ *ft©SlX&tt*S* 1 , 

[0 0 4 9] [Jfcttfcl 2 ] ( c ) fcft<Dm&lt 5 0 o a 

swj i - * t.nmz\sxmmm* 

^Uy MLU ft&ftfc^Uy h£ 1 8 OTCK-fcy h L 
(c) Lit ££3, (c) tffoifi 

■r. 

[0 0 5 0] (Jt««3] (a) 

fc. ft&tt&^Uy h£l 8 0tl:t7M,fe7 , UXT 

9M£Jptt2 5 8 0 k 8/01112, ?HMtt5 2kg/ 
cm2f^T, Vvrft&§£te#!l l~4© ! bK><t:J£feL 
TfKfUoTHS:. ffiU i/-bfr*> (b) )£#©E 

[0 0 5 1] (b) >&#ca«ij££2 0 01 

SSRiL. (c) (jE»O«^15 0IIS!'tLm 

»4. siifi^ji -4£bi*k:lt»i***w, ^n&v? 

nfc^U--y h^l 8 OtC-fev h Lfc7"l/^Ty- htt 
irfiX^b, *tt<ffSiffl3eLfc. ^l?I?«ft^«3 0 9 0 k 
g/cm2, fflSH89kg/cm2i, (b)fiS: 
5)-©E PDMCDfiJ^*2 0 OfiSSP<i:#<^C^TO^-tC 

7c. (c) fiR»oa-»ttSg*« : ?S»ftT*«Lfc < !:C 

5. K,fiiift;»itti:»iaLTi^ : tfr^io/;. 

ItSIS 0 . 2 u mX'h i tzo M£«rA«lSE 2 iC^ft-T. 




[0 0 5 2] [HiE09 6] (b) J#7T<£>«iJ£r& 1 3 01 
*ffliU (c) J*#©S!l££ 1 1 5lt»iUttin 

7 h*HWtJt)fflttCJf bffiU ^U>y MtLfc. »6 
nfc"*!"? b£ 1 8 CClC-fey h t^^UXTv- htt 
fcfifcJBU 4M£»£ffl!l5£Lfc. ^I?l#tt*tt3 5 6 0 k 
g/cra2, ?|?fi9S§Ettl 0 0 kg/cm2T*0. H 

tWfftlttjSbfc. (O J*7X^7TiSctK^£«^Iifi& 

coo53] c*Kflm (b) titftom&z 5 Off 

«£U (c) /S#©!FiJ££7 5M«|Jtb&fim»4. 
S»J 1 -4iH«(aTE»m uMF77h 
SSWoottKKif LWU ^b-y MtbTc. #6.nfc 
^1/7 h*l 8 OtCty Mfeyi/XT-y-hW:^ 
fl2U 3l3R»tt*«4 8 7 0 kg/ 

cm2, 3l«lft£ttl 0 2 k g/cm2^0, TOft 

JSFfeffiSjfcbfc. (c) JS»©^»«JgS«^SB*«-p 

-otz. ^mmmito. aaftRsss 

2 KST. 

[0 0 5 4] CH*g^8D (b) HLftlZJzit&J* (SM 
R-L) fcJllr»fc£tfM4, aa60Ul-4£|f5|*KbTiB 

MtLit. #£>ftfc^U>y H£ 1 8 CCI'-fe-y b 

l«$H40 5 0 kg/cm2 < ?II?Sittl03k 
g/.cm2T»t). W«fc§l«»{*fS2i£jj*£fc*»o 
7c. »f J-:/ttfcUX£Aiffc*&jKLfc. (c) file 

[0 0 5 5] C%K0!I9) (b) ^»H7i"jDZhU 
^ • ^yx>=fA (0*6)SJAttiMS- N5 2 

o) im^itskmt, &mmi - 4 tmmizLTmm® 

<y MLLfc. Sftnt^Uy Htl 8 0t:C-fe>> h Lfc 
14*«4 2 2 0 k g/cm2, ?HMttl0 7kg/ 
^U-yttlJS^iMM^Sl/:. (c) JStt<7)# 
»«LT^*dt**!|9Jt>/t. ¥#9iS«ifftt$« 0 . 3«mT- 
[0 0 5 6] C^eSS^iJ 10 3 (b) (S^tCt KU >3'A 
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fc. jl5ftt^l/s/ h« 1 8 ortr-fe-y h Lt7"l/XT 

570kg/cm2, ^ISI&att 1 14kg/cm 2 T 
36(3. W*Mia*tW:^***Ja:*»-3fc. Wf'J-y 
tttt2X£&&fcfit£jSL;fc. (c) f&ftVftMVtmZ: 

^zzttm^rz. ¥-t%mmm$o. 3«m-e*ofc. 

M^*^*3t^To 

[0 0 5 7] [Mfiflll] (a) f&fttLT, I'jl 
? U > (5=ffii*£ttc5££a» ^#'JlfF0 19, 
M10 7"C, /JH-7D — f>T7770. 9g/l 
0^) SrffltJ, (b) f$.fi~!k.l£ (c) jEK^tC^^TBH 
SS^J 1 tmnob © SJfJUfc. (a) JSR^fCtJViT 

tt, mm (a) J«$M 0 OftMRfcttLO. 

0. lSftgR(£>4 t 4 ->>- t ^"^->A*U 

(c) tffl-OfStttt. HMflll £H«K:LTfTofc. V 
h U y **RZXS«*©fll»tt, 1 - 4 

LTfrofCo #&*l£iB»Mij* h'77 Mt 1 
h Wt^ffittlCffbaiU ^U-yMtbfc. #&n 
fc<l/-y h£l 8 0'CtC-fe-y h Ltz^U^T'^- htf.\Z 
j£»U *tt**jH3£Lfc. 3l3BQH4Jpttl 9 10kg 
/cm 2, §|»3Hgttl 0 1 kg/cm2-c*0, B^iS 
fc^iafc^^SSSfc^ifc. if J--7*tt«l 0% 
T&oTc. (c) )S»C»|[tt««tfi««Tl*b 

t C 5 , **BI^«l6tt fc »tt b T V » * C t -a . 
¥^I6S«0. 2 (imT«7fc. »jeis**a4fr^ 

[0 0 5 8] CH^J12] (a) etLT, If 1/ 

> • ks? v-ji&m&w (^mmmw&s&m eva 

3#UV-2 1 5, tf#>y hUC{tA7 3"C, >^h7D 
-<>777X2g/10») SJH^fctett, Hifi^Jl 

1 8 0tl:t7 M/fc^U^T->-M*K«»U Wtt 
^^zffl^Lfc. ?II#tt$aiS50'kg/cm2 1 ?| 

?65iatti oikg/cm2^o, 

7l£^£ftfr-p£:. ii'ij-T'ttttl 0%-C$.ofco 
(c) fi!E»©»tt«»*fl : f-K««T?«§KLfc<»:C*. 

[0 0 5 9] [JtK^4] (c) jaE»tfflt»!CR^ofcflfi 

ssaswi i tra«cuTig««iS:», cn$K7 7 

fe^U-y hSr 1 8 O/tKHz-y h Lfc7 r U^T->— Ht»ct3 
fiR^b. <fa&*&£Mfel,tz, ?|?fi#f£*«3 6 2 kg/ 
c m 2 . EJ|^££{j 5 6 k g / c m 2 (CjflS'r . W\m 
10<DV>-?)lt Jt« L TiS^ Cfc 7tl> feo XI ^ U 



(10) 
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[0 0 6 0] Ut««5] (c> «£*JBlr>fc*ofc«l 

fc^U-y h 1 8 OtCty h Lfey^Tx- httC 
fifcJBU tttt**iiiJ£Lfc. 3l9WIH4Jpte2 5 4 kg/ 



c m 2 , qiattfttt 74kg/cm2 tCjfl€ff . MMM 

[0 0 6 1 ] 
[*ll 





n m m 


jfc « m 


12 3 4 


1 2 3 


PP (SfiSB) 
EPDM (USSR) 

pa 6 okmd 


100 100 100 100 
100 100 100 100 
50 100 50 100 


100 100 0 
100 100 100 
0 500 100 


3l3BMt* kg/crf 
?I?§aS kg/orf 


0.921 0.950 0.993 1.010 
3690 3940 4340 4621 

79 120 156 193 
10 5 2 1 


0.880 - 0.980 
3611 - 2580 
10 

45 - 52 

68 - mm 


¥Suf8*iS it 


&&&&&&&& 
0.2 0.3 0.2 0.3 


- 0.3 


I&J&tt (18 0*C) 


© © © © 


© x A 



[0 0 6 2] 



[«2] 
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m m n 


5 6 7 


p p (masi$> 
e p dm <mmm 

PA 6 (SSSS) 


100 100 100 
200 130 50 
150 115 75 


<-tJ»r£c ✓ 

ffiE g/cc 
5IMMK«:*flw/crf 

5l5R5SjK kff/cnf 


0.947 0.950 0.944 
3090 3560 4870 

on 1 aa 1 ao 

89 100 102 
7 6 2 


¥^8*8® urn. 


m 
0.2 0,3 0.3 


(1 8 0*0 


© © © 



[0 0 6 3] 



[S3] 




4*BB¥07-238I89 





is m m 


8 9 10 


F F VififiBiS.) 

NR cm&) 

N BR (BfiS) 
PA 6 (ffiHR) 


I aa 1 Ark ■ aa 

100 100 100 
100 

- 100 - 
- 100 
100 100 100 


g/cc 

kg/a* 


0.976 1.000 L083 
4050 4220 4570 

103 107 114 
4 3 2 




m 

0.3 0.3 O.B 


fi£Bt£ (1 8 ox:) 


© & © 



[0 0 6 4] [^4] 
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n 


12 


4 


5 


P E (MMffi) 


100 


100 


100 




EVA <mSSJ5) 


100 






100 


E P DM <MS3$) 




100 


100 


100 


p a 6 mmm 


100 


100 






cbK g/ cc 


0. 959 0. 963 


0.890 1.083 


?l5i»tt* kg/crf 


1910 


1850 


362 


4570 












5l testis: Kg"/ cm 


101 


101 


56 


114 




10 


10 


mm 


mm 














0.2 


0,3 






(1 8 0X5) 


© @ 


A 


A 



[0 0 6 5] ^"7 

[Bffi©fB*&ttBiJ [0 2] mmm 1 oi(||K{bfRWattfiA«4iflD (C ) 



[0 2] 




i 
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